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POWER/SIGNAL VOLTAGE : 
(1) 120/208 VAC NOMINAL, 3 PHASE, WYE CONNECTED 
(Cav Romie Ul) ePoASE SEQUENCE PABC. 


(Oe RANGEMOE SOPERATNON i OnTOiL/SuVAC, “PHASE SLOONEUTRAL, 


POWER/SIGNAL FREQUENCY: 

(1) 50, 60, 400 Hz NOMINAL (POWER SOURCE FREQUENCY). 

(Zee ONG eeOLCORERAT Ole uetyis or LOm4+205HZ 

(3) NO DAMAGE LIMIT: 45 TO’ 440 Hz. 

POWER/SIGNAL DISTORTION: 

(1) TOTAL HARMONIC 5% MAXIMUM. 

(2) INDIVIDUAL HARMONICS TO 7TH INCLUSIVE, EACH 3% 
MAXIMUM, 

POWER/SIGNAL MODULATION VOLTAGE INCLUDED IN NOMINAL 

OPERATION RANGE: 


Vax 7 Yon 


2% MAXIMUM, “MOD = ~=——————-_ X__ 100 


Vmax ~ “MIN 
POWER/SIGNAL INPUT IMPEDANCE: 
1,000 OHMS MINIMUM EACH PHASE TO PHASE. 
OVER/UNDER VOLTAGE FAULT OUTPUT (ABBREVIATED, FAULT 
OUTPUT): 
T*L COMPATIBLE WITH A CAPABILITY OF SUPPLYING AT LEAST 
1.0 MILLIAMPERE AT 3.5 + 1 VOLT FROM AN INTERNAL SOURCE 
IMPEDANCE OF 1,000 OHMS MAXIMUM, AT +0.5, -O, IT SHALL 
BE CAPABLE OF SINKING 10 MILLIAMPERES MINIMUM. THE 
MINIMUM PULSE WIOTH SHALL BE 3 MS, 
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(G) POWER/SIGNAL AND FAULT OUTPUT ISOLATION: 
THE {MPEDANCE BETWEEN. TERMINAL 10 AND 1, 2, 3, 4& SHALL BE 
50 K OHMS MINIMUM. THE RELAY CONTACTS SHALL BE ISOLATED 
FROM ALL VOLTAGE INPUT TERMINALS AND CASE. ALL TERMINALS 
SHALL ALSO BE ISOLATED FROM CASE BY 20 MEGOHMS MINIMUM, 
EXCEPT CASE GROUND. 

(H) OPERATING POWER: 
OPERATING POWER SHALL BE TAKEN FROM THE POWER/SIGNAL 
INPUT LINES. 

(J) SIGNAL MONITORING: 
ALL AC VOLTAGES ARE AVERAGE VALUES AS MEASURED BY AN RMS 
INDICATING, AVERAGE SENSING DIGITAL VOLTMETER OR 
EQUIVALENT. 


3. VOLTAGE SENSING CHARACTERISTICS: 
CIM Da Ee AN Ya ERASER ORMIEEMNOM NACE YNFUDRVORTAGERSHOULD 
DNGREAS RTOS! 2955 8-3) o- 1 VSR THE LORHER SIWOCPHASES THELD AT 
NOMINAL VOLTAGE OR IF ALL PHASES SIMULTANEOUSLY OF THE NOMINAL 
[NRO VGRTAGE, SHOURDSINCREASEALO h29.5e+GIVG (THE (REGAY SHALL 
I REAL BETWEEN S| Se" AND C2. 20S ECONDS’s HOWEVER, [F THE VOLTAGE 
SHOUBD FORO BEEOWALZ3 75eVORT S BEEORECUCSASECONDSY TRE SREDAY 
SoALU ENG TERR Se ARI ERPTRTeS TeaTREIWOLTAGE SHOULD DECREASE , 
THERESE heb GFERENT RAE VOLTAGE SHALL NOT EXCEED 2.0 VOLTS. 
TEE AR BSE), EHIMESSHAECL ENGI REXCERBD OU20SEGOND. 


ABOVE 161 + 2V, THE RELAY SHALL TRIP WITHIN 150 MS, AFTER 
Lom oeine VOPR Oe sHOU LURE GRE AS erbELCOWPLIMIPT COR, OTHE, RELAY 


' 
Cie a en LGANY Ss eUASE Ob mine I NEUT VOLTAGE SHOULD @INEREASE 
SA wie ULE TN: 


ei isieeseeerlifs ANY PHASE OF THE NOMINAL INPUT VOETAGE SHOULD 
DEC er oomiCmOre ony elev OllormmineeOnHeER, [WO PHASES HELD. AT 
NOMINAL VOLTAGE OR JF ALL PHASES SIMULTANEOUSLY OF THE NOMINAL 
INPUT®VOLTAGE SHOULD DECREASE’ TO* 10415 #°2°VOLTS, THE RELAY 
SHALL TRIP BETWEEN 4.5 AND 5.5 SECONDS. HOWEVER, IF THE 
VOLTAGE SHOULD INCREASE ABOVE 102.5 VOLTS BEFORE 4.5 SECONDS, 
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3. (CONTINUED) 
EH sh 3 CONTINGED ): 


THERE Le RSH NO Lip eeAr TERR ikke ShP aie VOLTAGE SHOULD 

INCREASE THEsRESERADIERERENT IAG.VOETAGE SHALL NOT .EXCEED 

OO ie ae eRe oe ae ew olAlWeNOlee x Ghee .2. SECONDS 

Em UPHASE SS )MUGIANE OUSLY "SHOULD, DECREASE TO 104.5 4" 2V, 

Lier UM OE Ueon AEB bts On be VO iS a et HES VOLTAGE 
“SHOULO™ INCREASE BACK TO 106.&-VOLTS OR HIGHER, THE- FAULT 

CU OnA Orta VOLT. | HE RESET DLRPERENT IAL VOLIAGE 
> eG imEA GEO. U VOI Sie STHEERELAYS UNE] THER CASE SHALL 

NOT OTR wl heHE EXCURSTON TIME TIS, LESS THAN 4.5 SECONDS. 

Lie eNom | ESOP THE eeAULTSOUTPUD SHALL NOT EXCEED 

OPEL SECOND SS eANDATHEMPRULS BE WiDTRSSHADL eNONCBE #L&SS, THAN 

Seu CEISECONDSs | 

[F ALL PHASES SIMULTANEOUSLY SHOULD DECREASE FROM 

NOM UNA EOS / Se oe VOLT Soe THESDEERAY 7 | ME) BETWEEN THE PASS UNG 

OF ANY ONE PHASE TO NEUTRAL INPUT THROUGH THE 104.5 + 2 VOLTS 

REGION AND THE FAULT OUTPUT SHALL NOT BE GREATER THAN 

Ger (UE VSPECGNGS AT 50° OR 60°HZ INPUT AND] MILLISECOND AT 

LOO Hz INPUT. IF ALL PHASES SIMULTANEOUSLY SHOULD INCREASE 

BO oe eC se OSNOM NATE ST Ee DELAY “TIMEG SHALL NOT BE 

GREATER THAN 2 MILLISECONDS, , 

i ese e SENSORS SIAL Mes TART OsUPERATE AND THE RELAY 

SHA UWOE COME FENERGIZED WHENG ihew THRE PHASE eINPUT) FROM ZERO 

VO Copa En Co como UNV OL TomURMDE RULER GseLiibmoL NOUR! SHALL GEASE 

TO OPERATE AT 45 VOLTS OR BELOW WHEN THE THREE PHASE NOMINAL 

INPUTeTL SS sREMOMED : 


PAO UlC mee NehUD hl CONSE wer AU OUT PUL SORE = Os c+ 5: VOLTS 
SOA SOR CCUMEN TENE Vin he eamelitom es! AND ARES EAGEEDED . 
TiMeW Seem OSU CCURs PR TOR Onin OPEN tNG OF sTHE CLOSED ‘CONTACTS. 


NO TRIP LIMIT: {INPUT SIGNAL VARIATIONS OF A PULSE DURATION 
O Rie Omris Om MMS orb ee UNE OR ou Ore LIMETS ih. 20 0Ri3, 
SHALL NOT CAUSE NUISANCE TRIP OR RESET OF RELAY, OR A FAULT 
OUTPUT. 
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REMOVED Re Par eh HASSSCENMAPPHICD YOUTHS GiaeER ETWOLOPHASES 


MISSING VOLTAGE: IF ANY ONE PHASE VOLTAGE IS NOT APPLIED OR 


BENG “CORT TNOOUSLY “APPLIED, PCONTAGTSLG ANDMI 3 SHALU REMAIN 
ORG ECOME OVEN RESRECTIVEEYS GTRIPADIMECSHALU BEANO GREATER 
THANE ORe2, SECONDS Si “RHASE PYORTAGE IS) ARRE DED JANDICTHEN 
REMOVED. . 


MONITORING. TERMINALS: CONTACTS 5, 6 AND 13 SHALL BE 
MONITORED FOR REStm PE STog sCONTACTS) 7 7) 8uAND TS °SHALE TONEY 
BE MONITORED WITH CONTACTS 5, 6 AND 13 DURING MISSING 

VOC UAGE IOUS tht WOMEonA Lee eee MONETORED AS THE: OPENTNG 
Cio Via Gis Omen Ne Bae StS EP Re LGU tin s/s 


NOMINAL OPERATION: CONTACTS 8 AND 14 AND 6 AND 13 SHALL 


BE CLOSED (HAVE CONTINUITY) WHEN 120 VOLTS. +54, -10% AND 50, 60 
OR L0G zi eS AREWAPEE LED STOwHEIRGAPPROPRIATE LERMINALS. 


CONDITIONS: WITH A 3 @ POWER SOURCE THAT WILL PROVIDE A 
VARIABLE VOLTAGE ON EACH PHASE TO NEUTRAL, APPLY 120 VOLTS 
+ 1%, 60 + 3 Hz BETWEEN TERMINALS 1, 2, 3 AND 4 WITH 
TERMINAL 11 CONNECTED TO POWER SOURCE GROUND, TEST AS 
FOLLOWS : 

LIMIT 1: INCREASE PHASE A VOLTAGE FROM NOMINAL TO 129.5 +3, 
-] VOLTS AND RECORD THE TRIP TIME. AND VOLTAGE. AFTER THE 
RELAY TRIPS, DECREASE PHASE A VOLTAGE TOWARD NOMINAL AND 
RECORD DIFFERENTIAL VOLTAGE AND RESET TIME. RECORD THE 
FAULT OUTPUT BEFORE AND AFTER THE RELAY TRIPS. 


DIMii zee ih Py VOLTAGE -SVARYSPHASE VA TOm)61, +a2V. AND. RECORD 
PR GVO AGE REGARUCESS SOP TRIPORIME. Arie R. RELAY. TRTPS" 
DECREAS tapas bea a VOLIAGE TONNOMLNAL “RECORD THESFAULT 
DOUG oO CURE ANDSARTLOR aT HES REALY ALRLPS . 

TRIP TIME - VARY PHASE A RAPIDLY THROUGH THE 161] + 2V REGION 
TOUS OR Vere be COU eh lites he Ab TER eRECAY TRERS., 
DECREASE PHASE A VODIAGES BELOW S285 ¥. 
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bo. (CONTINUED) 


LIMIT 2: TRIP VOLTAGE - DECREASE ALL THREE PHASES SLOWLY 
FROM NOMINAL JUST PASS 104.5 + 2 VOLTS AND RECORD THE TRIP 
VOLTAGE WERE THE FAULT OUTPUT CHANGES’ FROM 3.5 +.1 VOLT TO 
-0, +0.5 VOLTS. ALSO RECORD THE FAULT OUTPUT PULSE WIDTH 
AND FALL TIME. STARTING FROM 75 + 5 VOLTS, INCREASE ALL 
THREE PHASES SLOWLY JUST PAST 104.5 +2 VOLTS AND RECORD THE 
TRIP VOLTAGE WHERE THE FAULT OUTPUT CHANGES FROM -0, +0.5 
VOLTS TO 3.5 + I VOLT. ALSO RECORD THE FAULT OUTPUT PULSE 
WIDTH AND RISE TIME, 

TRIP TIME - DECREASE ALL PHASES SIMULTANEOUSLY FROM NOMINAL, 
Pee abu eC UG Liesl Gl ev Ort REG LON IO 6/5 5 VOLTS 
AND RECORD THE DELAY TIME BETWEEN THE PASSING OF ANY ONE 
PHASE TO NEUTRAL INPUT THROUGH THE 104.5 + 2 VOLT REGION AN 
THE FAULT OUTPUT. INCREASE ALL PHASES SIMULTANEOUSLY FROM 
75 + 5 VOLTS VERY RAPIDLY THROUGH THE 104.5 + 2 VOLT REGION 
TO NOMINAL AND RECORD THE DELAY TIME. 


Uli LNCREASEO THE a HREE <PHASE VOLTAGE FROM ZERO, VOLTS 

TO NOMINAL AND RECORD THE TRIP VOLTAGE WHERE THE RELAY 
BECO ES WENGER Gl Z2E0 se DECREASE ALE eIHREE PHASE VOLTAGE. FROM 
NOMINAL SEORZERO VOUS AND RECORD. THE RIP, VOLTAGE WHERE 

THE RELAY DE-ENERGIZES. 

BER EAT SULMIT BISEXGEPTAVARY sPHAS Babee sREPEAT “AGALN. EXCEPT: VARY 
BHASE TON REPEAT Atia ld BlpehOR A bikehhREE PHASES «SIMULTANEOUSLY 
EXCRRIIVAR YEO: 2935 + WevOlal 

REPEAT MOM Ges Cex GePT BAPPLY 400)Hz 4°20 Hz TO INPUT. 


See UR ING BLE CHARACTER I OhLG VOUTAGERSENS ING TESTS.) THEeRELAY (SHAEL 
TSA UM ee Leo re Alte Dei BANDA RTHE SPEC PF JED 
VOR AGE Hoe eAurr OUTPUT ESHA RLU SPERRORM - ASUSPECKELED. 
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6. DIELECTRIC WITHSTANDING VOLTAGE: PER PM CaRie2 6/50 EXC BPIAITHE 
VOLTAGERAMPIDTUDESPSHALIO BE: 080 VW URMS),- 60' Hz ‘BETWEEN™ PINS 
AND CASE. 


MA OUCATAON FE ootANGce se PER MVL=R=26750. 


8. ENVIRONMENTAL REQUIREMENTS: 
OPERATING TEMPERATURE: O°C TO 471°C 
STORAGE TEMPERATURE: -20°C TO +85°C 
VIBRATION: PER MIL-R-28750 EXCEPT THE AMPLITUDE AND 
FREQUENCY SHALL BE 10 G'S, 10 TO 500 Hz. 
SHOCK: PER MIL-R-28750, 100 G'S, 6 MS DURATION. 
THERMAL SHOCK: PER MIL-R-28750. 
MOISTURE RESISTANCE: PER MIL-R-28750. 
| SALT SPRAY: PER MIL-R-28750. 
ENDURANCE PER MIL-R-28750 EXCEPT THAT ONLY: 50,000 OPERATIONS 
SHALL BE PERFORMED. A CYCLE IN THIS LIFE TEST IS DEFINED AS 
FOLLOWS : 
APPLY 120 + 1%, 60 + 3 Hz BETWEEN TERMINALS 1, 2, 3 AND & / 
INCREASE THE VOLTAGE TO 135 VOLTS FOR 10 SECONDS. DECREASE 
TO 120 VOLTS FOR 20 SECONDS THEN DECREASE THE VOLTAGE TO 
100 VOLTS FOR 10 SECONDS, INCREASE THE VOLTAGE To 120 VOLTS 
FOR 20 SECONDS, THE CONTACT LOAD SHALL BE 5 AMPERES 
RESISTIVE AT 28 VDC AND THE TEMPERATURE SHALL BE +71°C 
AFTER LIFE, PERFORM INSULATION RESISTANCE, DIELECTRIC 
WITHSTANDING VOLTAGE, CONTACT RESISTANCE AND THE OPERATING 
CHARACTERISTIC TESTS. AFTER LIFE THE CONTACT VOLTAGE DROP 
SHALL NOT EXCEED 200 mV. 


ORR ELA US EDMINTERNALLY “SHALL MEET ALU SREQULREMENTS OF THIS 
See een LON: | 


10. MECHANICAL REQUIREMENTS: 
WEIGHT -34 OUNCES MAXIMUM 
TERMINALS SOLDER HOOK, SUITABLY THREATED TO 
FACILITATE SOLDERING 
MOUNTING ATTITUDE__THE RELAY SHALL MEET ALL REQUIREMENTS 
WHEN MOUNTED IN ANY. POSITION. 
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11.- MARKING. EACH RELAY SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 


THE FOLLOWING INFORMATION IN ACCORDANCE WITH MIL-STD-130: 
(Ae Seo nuUGHE ob PER TON PART IDENT INUMBER | 
(B) MANUFACTURER'S NAME OR SYMBOL AND PART NUMBER 
Ce eae | AP DATE TCGODE 
(D) TERMINAL IDENTIFICATION 
Pope Lee RIDE GR AG 


TABLE I - RELAY REQUIREMENTS 


CONTACT 
ARRANGEMENT 


CONTACT RATING 
AT 28 VDC OR 115 VAC 
RESISTIVE | INDUCTIVE 


HUGHES 
BART IDENT 
NUMBER 
TES ie oes 


CONTACT BOUNCE 
MAX 1 MUM 
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RELEASE AND REVISION RECORD 
REV DESCRIPTION DATE APPROVED 
RELEASED eee bu 


GHANGED LIVI 2. TRIP TIME FROM 3048 TO’ 150MS 

ADDEO 4 AFTER 1, 2 AND 3 IN NOTE 2G IN LIMIT 

PeGe EEN aS SV TO 465 GP AND BOOED LS. 
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r?) 21. CUSTOMER PART NO: 719710-1 ry 
20, FINISH: TIN PLATE PER MIL-T-10727A eb 
CTIONS 19, WEIGHT: 32 0Z MAX ate stD 
18, INSULATION RESISTANCE: LOO MEGOHMS MIN AT 500 VDC, PINS TO CASE,. 


17. DIELECTRIC STRENGTH: 1000 VRMS MIN AT 60 HZ,» PINS TO CASE, 
16, VIBRATION: 20 @’ Ss, 10-2000 HZ, 10 ¢’ $5 rife HZ, 
15. SHOCK: 100 G'S FOR 6 MS, . 


14, TEMPERATURE RANGE: 0°C TO 471°C. } paket i is 2 5 ip 
13. CONTACT RATING: 5 AMPS RESISTIVE, 2 AMPS INDUCTIVE @ 28 VDC OR 115 VAC.) ¢- 
l2. MISSING PHASE: RELAY DROPS OUT F ANY PHASE: 1S baie ‘TRIP TIME | z 

DELAY 5 SECONDS + 10%, y 


11. DROPOUT VOLTAGE: 45 VAC MAX, 3 PHASE, 
10, PULL IN VOLTAGE: 90 VAC MAX, 3 PHASE, 


a. 9. LOW VOLTAGE TRIP POINT #3: FAULE OUTPUT DELAY WITH ALL 3 Pues. | 
GOING SIMULTANEOUSLY TO 75 t 5 VAC SHOULD BE 1 MS MAX AT | | 
DEN 4OO HZ OR 6 MS MAX AT 60 HZ. RESET 2 MS MAX. 
OAD 8. LOW VOLTAGE TRIP POINT #2: 104.5 t 2 VAC 3 PHASES SIMULTANEOUSLY ; 
, FAULT OUTPUT IS + 0,5 VDC MAX, RELAY REMAINS ENERGIZED IF THe 
Om 7. LOW VOLTAGE TRIP POINT #1: 103.5 +3, -1 VAG SINGLE OR 3 PHASE WITH 
no) § SEC + 10% RELAY DELAY, RELAY DROPS OUT, 
s RESET DIFFERENTIAL 2 VAC. MAX, | 
6. HIGH VOLTAGE TRIP POINT #2: 161 + 2 VAC SINGLE PHASE WITH 156 MS. MAX . 
RELAY DELAY, RELAY DROPS OUT & FAULT OUTPUT IS + 0.5 VDC MAX, 2 
5. HIGH VOLTAGE TRIP POINT #1: 12935 43, -i-VAC SINGLE- E OR- 1294; * 
22 -¥-3-PHASES SIMULTANEOUSLY WITH 2 SEC + 10% RELAY DELAY. RELAY < 
- DROPS-OUT & FAULT OUTPUT IS +.0.5 VDC MAX.” ag Rp UY 
4, NOMINAL OPERATION: RELAY 18 ENERGIZED AND PAULT OUTPUT 1S + 3.5 ; " 
(EyenT On + 1 vpc. cS ‘ 
oa. 3 FAULT OUTPUT: 3 MS MIN PULSE WIDTH WITH RISE AND FALL ‘TIMES OF LESS <2 
x THAN O.1 MS. TIL COMPATIBLE, LK MAX INTERNAL IMPEDANCE CAPABLE OF D 
, | SUPPLYING "MA MIN AT + 5,5 $1 VDC AND SINKING 10 MA MIN AT + 0.5 ane 
VER (URS 2 DIG TS) VDC MAX. | > 
eK CWITHIA, THEYERZ) 2. INPUT/OUTPUT | ISOLATION: at K MIN BETWEEN eae i LO AND. TERMINALS! f) 
(WW PTH thy THE WEEK) | ee 3 AND h; c 
Bi Kool... te POWER INPUT: NOMINAL - 0 VAC +5 ~ 104, 50, 60 OR 400 HERTZ, 
3 PHASE 4 WIRE, 1 K MIN INPUT IMPEDANCE, ‘OPERATING RANGE © 70 


sf No. 175 VAC, 47.5 To 420 HERTZ. 
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ELECTRONICS CO., INC. @) @) 21. CUSTOMER PART NO: 719710-1 
SANTANA, CALIF: ® | 20, FINISH: TIN PLATE PER MIL-T-10727A 
PAR KO pw 101280[. ] | 19. WEIGHT: 32 OZ MAX 
. SENSING RELAY PIN CONNECTIONS 18. INSULATION RESISTANCE: 100 MEGOHMS MIN AT 500 VDC. PINS TO CASE, 
: OVER- UNDETZ VOLTAGE | OA 17. DIELECTRIC STRENGTH: 1000 vRMS MIN AT 60 HZ, om TO CASE, > é 
: m W9710-1 F] 2 S 16, VIBRATION: 20 G'S, 10-2000 HZ, 10 ¢'S,: big oR * : 
s Pau 9 ‘ 15. SHOCK: 100 G's FOR 6 MS, . See 
9 m3, oo. a 
4,00 MAY oC oie 14. TEMPERATURE RANGE: 0°C TO 471°C. Fs (f 
4 MEUTIERE 13. CONTACT RATING: 5 AMPS RESISTIVE, 2 AMPS INDUCTIVE @ a ypc OR LIS VAC.] 
| S  iKl- AS CNC) 12. MISSING PHASE: RELAY DROPS OUT F ANY PHASE 1s beaten TRIP TIME | c 
f@ kKi- Ai CNOS DELAY 5 SECONDS + 10%, | | i 
- 7 kB (NC) Ll. DROPOUT VOLTAGE: 45 VAC MAX, 3 PHASE, Hoe ai Pats ve is | 
a 8 Ki-Bl (NO) 10, PULL IN VOLTAGE; 90 VAG MAK, 3 PHASE, ao 
S 1 OV 9. LOW VOLTAGE TRIP POINT #3: FAULT OUTPUT DELAY wrt ALL 3 uases a 
FAULT OV FAULT GOING SIMULTANEOUSLY TO 75 t 5 VAC SHOULD BE 1 MS MAX AT ~ | 
, ‘JO FAULT REIDEN 4OO HZ OR 6 MS MAX AT 60 HZ. RESET 2 MS MAX. — esa i¢ 
ll =CASE SCOUND 8. LOW VOLTAGE TRIP POINT #2: 104.5 t 2 VAC 3 PHASES SIMULTAN = : 
I2 NOt LSet FAULT OUTPUT IS + 0,5 VDC MAX, RELAY REMAINS ENERGIZUD IF Ee 
IS Ki AZ (ARM) EXCURSION TIME IS LESS THAN 4,5 SEC, 
rf a7 tee 7. LOW VOLTAGE TRIP POINT #1: 103.5 +3, -l VAG SINGLE OR 3 PHASE wrTH 
- 33 J 2 (AGM) 5 SEC t 10% RELAY DELAY, RELAY DROPS OUT, 
zi ‘ RESET DIFFERENTIAL 2 VAC MAX, 
| 6. HIGH VOLTAGE TRIP POINT #2: 161 + 2 VAC SINGLE PHASE WITH 0 ns mat 
; RELAY DELAY, RELAY DROPS OUT & FAULT IS + 0.5 VDC MAX, os 
32 UNC-2A | 5. HIGH VOLTAGE TRIP POINT #1: 12945 43, -t- > SINGLE ot 


(4 PLCS’ 2-1 -¥-3-PHASES. SIMULTANEOUSLY WITH 2 SEC + 10% RELAY I ay 
; | . DROPS -OUT & FAULT OUTPUT IS +.0,5 VDC MAX.” 
4, NOMINAL OPERATION; RELAY IS ENERGIZED AND FAULT OUTPUT 18 4 + es + 


A - & t.1 voc. 
EE AL No ISEMIEIESTION 3. FAULT OUTPUT: 3 MS MIN PULSP WIDTH WITH RISE AND FALL TIMES OF on 
2.09 ey. WY ba 7 THAN O.1 MS. TTL COMPATIDLE, 1K MAX INTERNAL IMPEDANCE CAPABLE OF 
MAK +, re _ SUPPLYING 1 MA MIN AT + 3.5 t 1 VDC AND SINKING 10 MA MIN AT + 0.5 — 
Yea (Last 2 DIGITS) VDC MAX. = mae 
Weed CWT, THEVER?) 2+ iNPUT/oUTPUT rpg set 50 K MIN BETWEEN TERMINAL 10 Rates 
aaa 1, 2, 3 AND 
TH 
eo hae Hh i ty ee L. POWER INPUT: NOMINAL 120 VAC +5 - 104, 50, 60 OR ar a 
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HUGHES AIRCRAFT COMPANY 


FULLERTON, CALIFORNIA 92634 


18 June 1974 


Parko 
1540 South Lyon 
Santa Ana, CA 


Attn: Mr. Frank E. Parker 


Gentlemen: 


Your company is currently listed as a potential source of supply 
for the products specified on the enclosed documents. Please 
advise if any conflict exists between these documents and the 
product you would supply in the event of a purchase order. 


This letter is for your information and should not ve construed 
as a request for quote. 


—— 
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NOTES: 


1. PARTS SUPPLIED TO THIS DOCUMENT SHALL MEET THE GENERAL REQUIRE- 
MENTS OF SPECIFICATION MIL-R-28750 AND AS SPECIFIED HEREIN. 


2. THE RELAY SHALL MEET THE ELECTRICAL REQUIREMENTS WHEN OPERATED 
UNDER THE FOLLOWING CONDITIONS: 


(A) 


(B ) 


(C) 


(D ) 


(E ) 


(F ) 
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POWER/SIGNAL VOLTAGE: 
(1) 120/208 VAC NOMINAL, 3 PHASE, WYE CONNECTED 
(4 WIRE INPUT), PHASE SEQUENCE ABC. 


(2) RANGE OF OPERATION: O TO 175 VAC, PHASE TO NEUTRAL. 


POWER/SIGNAL FREQUENCY: 
(1) 50, 60, 400 Hz NOMINAL (POWER SOURCE FREQUENCY). 
(2) RANGE OF OPERATION: 47.5 TO 420 Hz. 
(3) NO DAMAGE LIMIT: 45 TO 440 Hz. 
POWER/SIGNAL DISTORTION: 
(1) TOTAL HARMONIC 5% MAXIMUM. 
(2) INDIVIDUAL HARMONICS TO 7TH INCLUSIVE, EACH 3% 
MAXIMUM, | 
POWER/SIGNAL MODULATION VOLTAGE INCLUDED IN NOMINAL 
OPERATION RANGE: 
V - V 
2% MAXIMUM, ZMOD = oe xed Oo: 
MAX MIN 
POWER/SIGNAL INPUT IMPEDANCE: 
1,000 OHMS MINIMUM EACH PHASE TO PHASE. 
OVER/UNDER VOLTAGE FAULT OUTPUT (ABBREVIATED, FAULT 
OUR ELS 


Te L COMPATIBLE WITH A CAPABILITY OF SUPPLYING AT LEAST 


1.0 MILLIAMPERE AT 3.5 + | VOLT FROM AN INTERNAL SOURCE 
IMPEDANCE OF 1,000 OHMS MAXIMUM. AT +0.5, -0, IT SHALL 
BE CAPABLE OF SINKING 10 MILLIAMPERES MINIMUM. THE 
MINIMUM PULSE WIDTH, SHALL.BE.3. MS. 


CODE IDENT. NO. 


05869 | 719710 _ 


| 719710 
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(G) POWER/SIGNAL AND FAULT OUTPUT ISOLATION: 

THE IMPEDANCE BETWEEN TERMINAL 10 AND 1, 2, 3, SHALL BE 
50 K OHMS MINIMUM. THE RELAY CONTACTS SHALL BE ISOLATED 
FROM ALL VOLTAGE INPUT TERMINALS AND CASE. ALL TERMINALS 
SHALL ALSO BE ISOLATED FROM CASE BY 20 MEGOHMS MINIMUM, 
EXCEPT CASE GROUND. 

(H) OPERATING POWER: 

OPERATING POWER SHALL BE TAKEN FROM THE POWER/SIGNAL 
INPUT LINES. 

(J) SIGNAL MONITORING: 

ALL AC VOLTAGES ARE AVERAGE VALUES AS MEASURED BY AN RMS 
INDICATING, AVERAGE SENSING DIGITAL VOLTMETER OR 
EQUIVALENT. 


3. VOLTAGE SENSING CHARACTERISTICS: 
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LIMIT 1: IF ANY PHASE OF THE NOMINAL INPUT VOLTAGE SHOULD 


INCREAS eat 12925 S35 = 1V THESOTHER@IWO}PHASES ‘HELD -AT 
NOMINAL VOLTAGE OR IF ALL PHASES SIMULTANEOUSLY OF THE NOMINAL 
INPUT VOLTAGE SHOULD INCREASE TO 129.5 te LIVG) ETHESRELAY (SHALL 
BRP SBE ween te ZAND @2 2 SECONDS 7 “HOWEMER’ lAa THE VOLTAGE 
SHOULD UROR BELOW 1265 VOLTS “BEFORE cigs (SECONDS, (THE RELAY 
Sain eet MEER IRI, “fF THE VOLTAGE SHOULD, DECREASE, 
THERESE DIEFERENTIAL VOLTAGE) SHALL NOT EXCEED 2.0 VOLTS’. 

The (RESET GPE SSHARU NOR EXCEED Op2 SECOND): 


LIMIT 2: IF ANY PHASE OF THE INPUT VOLTAGE SHOULD INCREASE 
ABOVE 161 + 2V, THE RELAY SHALL TRIP WITHIN 30°MS. AFTER 
TRIP IF THE VOLTAGE SHOULD DECREASE BELOW LIMIT 1, THE RELAY 


SHALL PULL IN. (SO %4S 


LIMIT 3: 1F ANY PHASE OF THE NOMINAL INPUT VOLTAGE SHOULD 
DECREAGE MOP 0S Smee VOLTS. iHeeUiten tWO. PHASES HELD ‘AT 
NOMINAL VOLTAGE OR IF ALL PHASES SIMULTANEOUSLY OF THE NOMINAL 
INPUT VOLTAGE SHOULD DECREASE TO 104.5 + 2 VOLTS, THE RELAY 
SHALL TRIP BETWEEN 4.5 AND 5.5 SECONDS. HOWEVER, IF THE 
VOLTAGE SHOULD [INCREASE ABOVE 102.5 VOLTS BEFORE 4.5 SECONDS, 
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(CONTINUED ) 


LIMIT 3 (CONTINUED): 


Hoe wea eon t NOP TRIP oo ATER TRIP, IF THE- VOLTAGE SHOUL 
INCREASE, THE RESET DIFFERENTIAL VOLTAGE SHALL NOT EXCEED 
Ce ee oe eo ier NOL EACEED O00 2-SECONDS. 


HF ALL PHASES SIMULTANEOUSLY SHOULD DECREASE TO 104.5 +2.V, 


THE FAULT OUTPUT SHALL BE - Sa UL bon ki Ley OL TAGE 
SHOULD iNCREASE BACK TO (96:8 yours OR HIGHER, THE FAULT 


Pe rer SHALL opens 5 el VOLT YP THe RESET DO YPFERENTIAL 


VOLTAGE SHALL NOT EXCEED 2.0 VOLTS. THE RELAY IN EITHER 
CASE SHALL NOT TRIP3@ THE RISE AND FALL TIME OF THE FAULT 
OUTPUT SHALL NOT EXCEED 0.1 MILLISECONDS, AND THE PULSE 
WIDTH SHALL NOT BE LESS THAN 3 MILLISECONDS. 

IF ALL PHASES SIMULTANEOUSLY SHOULD DECREASE FROM 
NOMINAL ETO 4/5 3 e5¢VOLTS 22 THE “DELAY aT IMESBETWEEN THE PASS ENG 
OF ANY ONE PHASE TO NEUTRAL INPUT THROUGH THE 104.5 + 2 VOLTS 
REGION AND THE FAULT OUTPUT SHALL NOT BE GREATER THAN 
6 MILLISECONDS AT 50 OR 60 Hz INPUT AND } MILLISECOND AT 
4OO Hz INPUT. 1F ALL PHASES SIMULTANEOUSLY SHOULD INCREASE 
PROMS/ 5+ 9S VOLTS TO NOMINAL, THE DELAY TIME SHALL NOT BE 
GREATER THAN 2 MILLISECONDS, 

LIMIT 4: THE SENSOR SHALL START TO OPERATE AND THE RELAY 
SHALL BECOME ENERGIZED WHEN THE THREE PHASE INPUT, FROM ZERO 
VOUGTS - ReAGHES 90 VOLTS “ORVBEFOREY* THE SENSOR: SHALL CEASE 
TO OPERATE AT 45 VOLTS OR BELOW WHEN THE THREE PHASE NOMINAL 
INPUT IS REMOVED. 


BAUS PUP PN ADD TT TON AS FAULT-OUTPUT OF -0,+.5° VOLTS 
SHALL ALSO OCCUR WHENEVER THE LIMITS OF 1 AND 2 ARE EXCEEDED, 


TIMEWISE, FO OCCUR PRIOR TO THE OPENING OF THE CLOSED CONTACTS. 
NO TRIP LIMIT: {INPUT SIGNAL VARIATIONS OF A PULSE DURATION 


OF 100 uSEC OR LESS, WHETHER IN OR OUT OF LIMITS 1, 2 OR 3, 
SHALL NOT CAUSE NUISANCE TRIP OR RESET OF RELAY, OR A FAULT 
OUTPUT. 
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MISSING VOLTAGE: IF ANY ONE PHASE VOLTAGE IS NOT APPLIED OR 


REMOVED AFTER IT HAS BEEN APPLIED, THE OTHER TWO PHASES 
BEING CONTINUOUSLY APPLIED, CONTACTS 6 AND 13 SHALL REMAIN 
OR BECOME OPEN RESPECTEVELY, -TRIP TIME SHALE BE .NO GREATER 
THANTO; 2 SECONDS GIF SPHASE “VOLTAGE 1S APPLIED AND -THEN 
REMOVED. 


MONITORING TERMINALS: CONTACTS 5,° 6 AND 13 SHALL BE 
MONITORED FOR THESE TESTS. CONTACTS 7, 8 AND 14 SHALL ONLY 
BE MONITORED WITH CONTACTS 5, 6 AND 13 DURING MISSING 
VOLTAGE TEST. TRIP TIME SHALL BE MONITORED AS THE OPENING 


< 


DFUCUNIAC TS Oo AND 1S. *OSEE FIGURE «32 > ae 


NOMINAL OPERATION: CONTACTS 8 AND 14 AND 6 AND 13 SHALL 
BE CLOSED (HAVE CONTINUITY) WHEN 120 VOLTS ¥ 60% AND 50, 60 
OR 400 Hz + 5% ARE APPLIED TO THEIR APPROPRIATE TERMINALS. 


CONDITIONS: WITH A 3 @ POWER SOURCE THAT WILL PROVIDE A 
VARIABLE VOLTAGE ON EACH PHASE TO NEUTRAL, APPLY 120 VOLTS 
+ 1%, 60 + 3 Hz BETWEEN TERMINALS 1, 2, 3 AND 4 WITH 
TERMINAL 117 CONNECTED TO POWER SOURCE GROUND, TEST AS 
FOLLUWS 

LIMIT 1: INCREASE PHASE A VOLTAGE FROM NOMINAL TO 129.5 +3, 
-] VOLTS AND RECORD THE TRIP TIME AND VOLTAGE. AFTER THE 
RELAY TRIPS, DECREASE PHASE A VOLTAGE TOWARD NOMINAL AND 
RECORD DIFFERENTIAL VOLTAGE AND RESET TIME. RECORD THE 
FAULT OUTPUT BEFORE AND AFTER THE RELAY TRIPS. 


EIMIT 2: TRIP VOLTAGE - VARY PHASE A TO 161 + -2V AND RECORD 
TRY VOCMeGe es Reap ROLe oo COFSInIT Tr TAME OPER RELAY TRIPS, 
DECREASE PHASE A VOLTAGE TO NOMINAL. RECORD THE FAULT 
OUTPUT SEPORE ANU AbiChe He REALTY SRITS . 

TRIP TIME - VARY PHASE A RAPIDLY THROUGH THE 161 + 2V REGION 
TO -176'+ 2V AND RECORD TRIP TIME.” AFTER RELAY TRIPS, 
DECREASE PHASE A VOLTAGE BELOW 128.5V. 
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mb 3-) OERUPO VOLTAGE =-DECREASE GALL: THREE:.PHASES ‘SUOWLY 
FROM NOMINAL JUST PASS 104.5 + 2 VOLTS AND RECORD THE TRIP 
VOLTAGE WHERE THE FAULT OUTPUT CHANGES FROM 3.5 + 1 VOLT TO 
er VObioe a ALOO RECOROCTHE FAULT OUTPUT “PULSE WIDTH 
AND FALL TIME. STARTING FROM 75 + 5 VOLTS, INCREASE ALL 
THREE PHASES SLOWLY JUST PAST 104.5 +2 VOLTS AND RECORD THE 
TRIP VOLTAGE WHERE THE FAULT OUTPUT CHANGES FROM -0O, +0.5 
Vom tome VOLT? ALS RECOKD THE FAULT OUTPUT PULSE 
WIDTH AND RISE TIME. 

TRIP TIME - DECREASE ALL PHASES SIMULTANEOUSLY FROM NOMINAL, 


VERY RAPIDLY THROUGH THE 104.5 + 2 VOLT REGION TO 75 + 5 VOLTS 


AND RECORD THE DELAY TIME BETWEEN THE PASSING OF ANY ONE 
PHASE TO NEUTRAL INPUT THROUGH THE 104.5 + 2 VOLT REGION AND 
Pein AwieUUtr 1 INCREASE ALL} PHASES SYMULTANEOQUSLY FROM 
75 + 5 VOLTS VERY RAPIDLY THROUGH THE 104.5 + 2 VOLT REGION 
TO NOMINAL AND RECORD THE DELAY TIME. 


LiMtT 4: “INCREASE THE THREE PHASE VOLTAGE FROM. ZERO VOLTS 
TO NOMINAL AND RECORD THE TRIP VOLTAGE WHERE THE RELAY 
BECOMES SENERGI ZED... DECREASE THE THREE PHASE VOLTAGE FROM 
NOMINAL TO ZERO VOLTS AND RECORD THE TRIP VOLTAGE WHERE 
JHE RELAY DE-ENERGIZES. 


RES EA ia eal Cer T VARY. PHASED BO REPEATOAGAIN.EXCEPT VARY 
COAST ee bere no hiMi tol) FORALL. THREE. PHASES, SIMULTANEOUSLY 


EXCEPT VARY TO 129.5 + 1 VOLT. 


— > REPEAT LIMIT 3 EXCEPT APPLY 400 Hz + 20 Hz TO INPUT. 


S. DURING THE CHARACTERISTIC VOLTAGE SENSING TESTS, THE RELAY SHALL 
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THRICenNO PRE Steel ree sreCiri bo f1ME (AND AT, THE ‘SPECIFIED 
VOLTAGE. THE FAULT OUTPUT SHALL PERFORM AS SPECIFIED. 
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6. DIELECTRIC WITHSTANOING VOLTAGE: PER MIL-R-28750 EXCEPT THE 
VOLTAGE AMPLITUDE SHALL BE 1000 V RMS, 60 Hz BETWEEN PINS 
AND CASE. 


fo INSULATION RESISTANCE> PER» MIL-R-28750. 


8. ENVIRONMENTAL REQUIREMENTS: 

OPERATING TEMPERATURE: 0°C TO +71°C 

STORAGE TEMPERATURE: -20°C TO +85°C 

VIBRATION: PER MIL-R-28750 EXCEPT THE AMPLITUDE AND 

FREQUENCY SHALL BE 10 G'S, 10 TO 500 Hz. 

SHOCK: PER MIL-R-28750, 100 G'S, 6 MS DURATION. 

THERMAL SHOCK: PER MIL-R-28750. 

MOISTURE RESISTANCE: PER MIL-R-28750. 

SALT SPRAY: PER MIL-R-28750. | 
ENDURANCE PER MIL-R-28750 EXCEPT THAT ONLY 50,000 OPERATION 
SHALL BE PERFORMED. A CYCLE IN THIS LIFE TEST 1S DEFINED AS 
FOLLOWS : 7 | 

APPLY 120 + 1%, 60 + 3 Hz BETWEEN TERMINALS 1, 2, 3 AND 4 

INCREASE THE VOLTAGE TO 135 VOLTS FOR 10 SECONDS. DECREASE 

TO 120 VOLTS FOR 20 SECONDS THEN DECREASE THE VOLTAGE TO 

100 VOLTS FOR 10 SECONDS, INCREASE THE VOLTAGE TO 120 VOLTS 

FOR 20 SECONDS. THE CONTACT LOAD SHALL BE 5 AMPERES 

RESISTIVE AT 28 VDC AND THE TEMPERATURE SHALL BE +71°C 

AFTER LIFE, PERFORM INSULATION RESISTANCE, DIELECTRIC 

WITHSTANDING VOLTAGE, CONTACT RESISTANCE AND THE OPERATING 

CHARACTERISTIC TESTS. AFTER LIFE THE CONTACT VOLTAGE DROP 

SHALL NOT EXCEED 200 mV. 


9. RELAY USED INTERNALLY SHALL MEET ALL REQUIREMENTS OF THIS 
SPECIFICATION. 


10. MECHANICAL REQUIREMENTS : aE, 
WEIGHT aye OUNCES MAX IMUM > 62. Zz 
TERMINALS SOLDER HOOK, SUITABLY THREATED TO 


FACILITATE SOLDERING 
MOUNTING ATTITUDE__THE RELAY SHALL MEET ALL REQUIREMENTS 
WHEN MOUNTED IN ANY POSITION. 
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UNDER THE FOLLOWING CONDITIONS: 
POWER/SIGNAL VOLTAGE 


(A) 


(B ) 


(D ) 


(E) 


CEPA 207 2ZOBRVAC N 
(4 WIRE. INPUT) 


; PHASE SEQUENCE ABC. 


MENTS OF SPECIFICATION MIL-R-28750 AND AS SPECIFIED HEREIN. 
THE ELECTRICAL REQUIREMENTS WHEN OPERATED 


OMINAL, 3 PHASE,. WYE CONNECTED 


(2) ‘RANGE OF OPERATION: 0 TO 175 VAC, PHASE TO NEUTRAL. | 
POWER/SIGNAL FREQUENCY: 
(1) 50, 60, 400 Hz NOMINAL (POWER SOURCE FREQUENCY), 
(GN GONGE, OF OPERATION Bhp Tooke Hey LS 
(3) NO DAMAGE LIMIT: 45 To 440 Hz. 
POWER/SIGNAL DISTORTION: 
(1) TOTAL HARMONIC 5% MAXIMUM, 
(2) INDIVIDUAL HARMONICS TO 7TH INCLUSIVE, EACH 3% 
MAX IMUM, | 
POWER/SIGNAL MODULATION VOLTAGE INCLUDED IN NOMINAL | 
OPERATION RANGE: | 
7 V 0) 
5% Maximun, vod = MAX MIN jog | 
MAX MIN 
POWER/SIGNAL INPUT IMPEDANCE: 
1,000 OHMS MINIMUM EACH PHASE TO PHASE. 
OVER/UNDER VOLTAGE FAULT OUTPUT (ABBREVIATED, FAULT 
OUTPUT): 
TL COMPATIBLE WITH A CAPABILITY OF SUPPLYING AT LEAST 
1.0 MILLIAMPERE AT 3.5 + 1 VOLT FROM AN INTERNAL SOURCE 
IMPEDANCE OF 1,000 OHMS MAXIMUM, AT +0.5, -0, IT SHALL 
BE CAPABLE OF SINKING 10 MILLIAMPERES MINIMUM. THE 
MINIMUM PULSE WIDTH SHALL BE 3 MS. | 
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(G) POWER/SIGNAL AND FAULT OUTPUT ISOLATION: CY 
THE IMPEDANCE BETWEEN TERMINAL 10 AND 1, 2, 3 SHALL BE 
50 K OHMS MINIMUM, THE RELAY CONTACTS SHALL BE ISOLATED 
FROM ALL VOLTAGE INPUT TERMINALS AND CASE. ALL TERMINALS 
SHALL ALSO BE ISOLATED FROM CASE BY 20 MEGOHMS MINIMUM, 
EXCEPT CASE GROUND. | | 
(H) OPERATING POWER: | 
PERATING POWER SHALL BE TAKEN FROM THE POWER/SIGNAL 
INPUT LINES. | 
(J) SIGNAL MONITORING: 
ALL AC VOLTAGES ARE AVERAGE VALUES AS MEASURED’ BY AN RMS : 
INDICATING, AVERAGE SENSING DIGITAL VOLTMETER OR 
EQUIVALENT. , | 
| 
: 
| 
i 
| 
i 
: 
i 
{ 
i 
: 
i 
i 
: 
Hy 


pee vULIAGE. SENSING CHARACTER SULCS:; 
LIMIT 1: IF ANY PHASE OF THE NOMINAL INPUT VOLTAGE SHOULD 
INCOR ERS he Woe a3, <1V,, THE SOTHER, PWO PHASES. HELD AT 
‘NOMINAL VOLTAGE OR IF ALL PHASES SIMULTANEOUSLY OF THE NOMINAL 

| ~ |NPUT VOU aS SOU LD) INCREASE. TQyal 2 oe IV, THE. RELAY SHALL 

af . PREP Te CTW GEN a6 AND M2 SE GONDS sy HOWEVER, -LF HE VOLTAGE 

| aU LOPDROT BELON b2bsinivGiahs BEFORE ios SECONDS: THE RELAY 
Crips nee. MATER TPR ol THE VOLTAGE SHOULD: DECREASE, 
THe RESET DIFFERENTIAL VOLTAGE SHALL NOT EXCEED, 2.0 VOLTS. 
THE RESET TIME SHALL NOT EXCEED 0.2 SECOND. 


LIMIT 2: IF ANY PHASE OF THE INPUT VOLTAGE SHOULD INCREASE 
ABOVE WOT -+-"2V,'- THE “RELAY SHALE TREP WITHIN’ 30 MS. ‘AFTER 
Tete tP Ine YOUOTAGC SHOULDSDEUREASE BELOW LIMIT 1, THE RELAY 
SHALE PULLIN. 


LIMIT 3: LF ANY PHASE OF THE NOMINAL INPUT VOLTAGE SHOULD 
DECREASE TO 104.5 + 2 VOLTS, THE OTHER TWO PHASES HELD AT 

NOMINAL VOLTAGE OR IF ALL PHASES SIMULTANEOUSLY OF THE NOMINAL | 
INPUT VOLTAGE SHOULD DECREASE TO 104.5 + 2 VOLTS, THE RELAY 

SHALL TRIP BETWEEN 4.5 AND 5.5 SECONDS. HOWEVER, IF THE : 
VOLTAGE SHOULD INCREASE ABOVE 102.5 VOLTS BEFORE 4.5 SECONDS, | 
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(CONTINUED ) 


LIMIT 3 (CONTINUED): 


THE RELAY. SHALL NOT TRIP. AFTER TRA shee THE VOLPAGE SHOULD 


INCREASE, THE RESET -DIFEERENT IAL, VOLTAGE. SHALL NOT )EXCEED 
ZN ee eae acai UL NOP Estee De On 245 SECONDS . 


IF ALL PHASES SIMULTANEOUSLY SHOULD DECREASE TO 104.5 +2 V 


Pier iee OUT aA oa eo) VOTS lr. THE VOLTAGE 
SmOULE ANCREASE. BACK TO 105.5 VOLTS OR HIGHER, FHE FAULT 
er te eee eee te) OLE rhe me or le DIFFERENTIAL 
VOuienGeo otmiaceNot EAGEED 2.0 VURIS. ) THE RELAY IN EITHER 
Coot race eodotetr. §60TRE RPSE AND PALE TIME OF THE FAULT 
COTPUT ScrmtienG? EACECD O77) MELLISECONDS, AND THE PULSE 
Wh THesHaeLeNOT OBE LESS THAN 3 MPELPSECONDS.. 

IF ALL PHASES SIMULTANEOUSLY SHOULD DECREASE FROM 
NOMENA TOL7S PhS EVOLTS THEVOEEAYS] PME BETWEEN THE’ PASS TNG 


OF ANY ONE PHASE TO NEUTRAL INPUT THROUGH THE 104.5 + 2 VOLTS 


“REGION AND THE FAULT OUTPUT SHALL NOT BE GREATER THAN 


6 MILLISECONDS AT 50 OR 60 Hz INPUT AND 1 MILLISECOND AT 
400 Hz INPUT, IF ALL PHASES SIMULTANEOUSLY SHOULD INCREASE 
prot 7 SO VOLTS TOONOMINAL es THE DELAY TIME SHALL, NOT BE 
GREATER THAN 2 MILLISECONDS, 

LIMIT 4: THE SENSOR SHALL START TO OPERATE AND THE RELAY 


Shae pecuMe ENERGTLED Whetearie PHREG; PHASE INPUT.) FROM ZERO 


VO oer och sou. VOlLLoF Omen URC om bie SeNSOR SHALL CEASE 


TO OPERATE AT 45 VOLTS OR BELOW WHEN THE THREE PHASE NOMINAL 


INPUT IS REMOVED. 
PAULL CUTPUT: IN ADDITION, A FAULT OUTPUT OF -0,+.5 VOLTS 


See ew UCU ne NOV OM needa oUF | AND 2 ARE EXCEEDED, 


3/ 


Pat Westy te UCC in ht One itt Uremtnoeor tte CLOSED CONTACTS.. 


NO TRIP LIMIT: INPUT SIGNAL VARIATIONS OF A PULSE DURATION 


GPO toni OR Les AWM atom: OUapoe La MagS) 4:2 OR 3, 
SHALL NOT CAUSE NUISANCE TRIP OR RESET OF RELAY, OR A FAULT 
OUTPUT. 
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3. (CONTINUED) 


MISSING VOLTAGE: IF ANY ONE PHASE VOLTAGE 1S NOT APPLIED OR 
REMOVED AFTER IT HAS BEEN APPLIED, THE OTHER TWO PHASES 
BEING CONTINUOUSLY APPLIED, CONTACTS 6 AND 13 SHALL REMAIN 
OR BECOME OPEN RESPECTIVELY. . TRIP TIME SHALL’ BE NO GREATER 
THAN 0.2 SECONDS IF PHASE VOLTAGE IS APPLIED AND THEN 
REMOVED. | 


MONITORING TERMINALS: CONTACTS 5, 6 AND 13 SHALL BE 
MONITORED FOR THESE TESTS. CONTACTS 7, 8 AND 14 SHALL ONLY 
BE MONITORED WITH CONTACTS 5, 6 AND 13 DURING MISSING 
VOLTAGE TEST. TRIP TIME SHALL BE MONITORED AS THE OPENING 
OF CONTACTS 6 AND 13. SEE FIGURE 3. 


NOMINAL OPERATION: CONTACTS 8 AND 14 AND 6 AND 13 SHALL 


BE CLOSED (HAVE CONTINUITY) WHEN 120 VOLTS + 10% AND 50, 60 
OR 400 Hz + 5% ARE APPLIED TO THEIR APPROPRIATE TERMINALS. 


Pepe ots CONDETIONS = WITH. A. 3 @ POWER, SOURCE “THAT WILL. PROVIDE-A 
VARIABLE VOLTAGE ON EACH PHASE TO NEUTRAL, APPLY 120 VOLTS 

+ 14,700 + 3°Hz BETWEEN TERMINALS 1, 2, 3 AND 4 WITH 
TERMINAL 11 CONNECTED TO POWER SOURCE GROUND, TEST AS 
FOLLOWS : 
Pid i) RAS e Prinst ean yO eae FROM NOMINAL TO 129.5 43, 
= VUmr oo AND RECORD The PRP time AND VOLTAGE. AFTER THE 
RELAY TRIPS, DECREASE PHASE A VOLTAGE TOWARD NOMINAL AND 
RECORD DIFFERENTIAL VOLTAGE AND RESET TIME. RECORD THE 
PAUL) OUTPUT BEFORE AND ATER THE RELAY TRIPS. 


LIMIT 2: TRIP VOLTAGE - VARY PHASE A TO 161 + 2V AND RECORD 
Pree AGE sixeaaoD LES Sarees Meee Ar TER. RELAY, .FRAPS., 
DECREASE PHASE A VOLTAGE TO NOMINAL. . RECORD. THE FAULT 
OUTPUT BEFORE AND AFTER THE REALY TRIPS. 

TRIP TIME - VARY PHASE A RAPIDLY THROUGH THE 161 + 2V REGION 
TO 170 + 2V AND RECORD TRIP TIME. AFTER RELAY TRIPS, 
DECREASE PHASE A VOLTAGE. BELOW 128.5V. 
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(CONTINUED) 


et Lae bear Otol DECREASE ALL’ FHREE PHASES 5 
FROM NOMINAL JUST PASS 104.5 + 2 VOLTS AND RECORD TH 
VOLTAGE WHERE THE FAULT OUTPUT CHANGES FROM 3.5 4 | 


LOWLY 
E TRIP 
VOLT TO 


Rye, Vie AUS RECORD THE FAULT QUTPUT PULSE WIOTH 


AND FALL TIME. STARTING FROM 75 + 5 VOLTS, INCREASE 
THREE PHASES SLOWLY JUST PAST 104.5 +2 VOLTS AND REC 
TRIP VOLTAGE WHERE THE FAULT OUTPUT CHANGES FROM -O, 
VOLTS TO 3.5 + 1] VOLT. ALSO RECORD THE FAULT OUTPUT 
WIDTH AND RISE TIME. 

TRIP TIME - DECREASE ALL PHASES SIMULTANEOUSLY FROM 


AND Re ON eunae DELAY TIME BETWEEN THE PASSING OF ANY 
PHASE TO ee £ INPUT THROUGH THE 104.5 + 2 VOLT REGI 


= 


ALL 
ORD THE 
+O 5 
PULSE 


NOMINAL, 
VERY RAPIDLY THROUGH THE 104.5 + 2 VOLT REGION TO 75 + 5 VOLTS 


ONE 
ON AND 


THE FAULT OUTPUT. INCREASE ALL PHASES SIMULTANEOUSLY FROM 


75 + 5 VOLTS VERY RAPIDLY THROUGH THE 104.5 + 2 VOLT 
*TO NOMINAL AND RECORD THE DELAY TIME. 


LIMIT 4: {NCREASE THE THREE PHASE VOLTAGE FROM ZERO 


REGION 


VOLTS 


TO NOMINAL AND RECORD THE TRIP VOLTAGE WHERE THE RELAY 


BECUMES ENERGIZED *-“DEGCREASEVTAEetHREE PHASE: VOLTAGE 


FROM 


OMINAL TO ZERO VOLTS AND RECORD THE TRIP VOLTAGE WHERE 


THE RELAY DE-ENERGIZES. 


REPEAT LIMIT 1 EXCEPT VARY PHASE B. REPEAT AGAIN EXCEPT VARY 
Puase OO. "REPEAT LIMIT eT POR* ACEY THREE PHASES’ S1MULTANEOUSLY 


Pete VA ee Ce 1 8 ee SE On te . 
RETERD EIMIt SPExXCEPI APPLY 400 HZ 4+ 20 Hz TO INPUT. 


DURING THE CHARACTERISTIC VOLTAGE SENSING TESTS, THE RELAY SHALL 


The, OAL Ohe oe. LN THe SPECTR IER ThE AND AT THE SPEC 


IFIED 


VOLIAGE,. THE FAULT OULPUT SHALL. PERFORM AS SPECIFIED. 
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DIELECTRIC WITHSTANDING VOLTAGE: PER MIL-R-28750 EXCEPT THE 


VOLTAGE AMPLITUDE SHALL BE 1000 V RMS, 60 Hz BETWEEN PINS 


AND CASE. 
INSULATION RESISTANCE: PER MIL-R-28750. 


ENVIRONMENTAL REQUIREMENTS : 

OPERATING TEMPERATURE: O°C TO +71°C 

STORAGE TEMPERATURE: -20°C TO +85°C 

VIBRATION: PER MIL-R-28750 EXCEPT THE AMPLITUDE AND 

FREQUENCY SHALL BE 10 G'S, 10 TO 500 Hz. 

SHOCK: PER MIL-R-28750, 100 G'S, 6 MS DURATION. 

THERMAL SHOCK: PER MIL-R~28750. 

MOISTURE RESISTANCE: PER MIL-R-28750. 

SALT SPRAY: PER MIL-R-28750. 
ENDURANCE PER MIL-R-28750 EXCEPT THAT ONLY 50,000 OPERATIONS 
SHALL BE PERFORMED, A CYCLE IN THIS LIFE TEST IS DEFINED AS 
FOLLOWS : 


APPLY 120 + 1%, 60 + 3 Hz BETWEEN TERMINALS 1, 2, 3 AND 4 


INCREASE THE VOLTAGE TO 135 VOLTS FOR 10 SECONDS. DECREASE 


POs eave ron ruR 20 SECONDS TREN DECREASE THE VOLTAGE. TO 


HOO Wt oo OR 10 SECONDS, SUNCREASE PHe VOLTAGE TO 20, VOLTS 


PUp een eG oONDS THE: CONTACT LOAD SHALL. BE 5S: AMPERES 
Booleaoveand 26, YOCMAND THE TEMPERATURE: SHALL -BE 71°C. 
Bion oir, PERFORM INSULAR POM RESISTANCE. DIELECTRIC 


WITHSTANDING VOLTAGE, CONTACT RESISTANCE AND THE OPERAT 


ING 


Brereo pen tat bo TESTS. WAR ek LIFE THE “CONTACT VOLTAGE: DROP 


ordi MOP WEXCEERD- 200 mv. 


RELAY USED INTERNALLY SHAEL MEET ALL REQUIREMENTS. OF -THIS 
SPECTR POATION, 


MECHANICAL REQUIREMENTS: 
Wo ghia ee a A OUNCES May ue 
TERRAINALS <2. -SOLDER HOOK, SUITABLY THREATED TO 
FACILITATE SOLDERING 
UNTING ATTITUDE. THE RELAY SHALL MEET ALL REQUIREMEN 


WHEN MOUNTED IN ANY POSITION. 
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THE FOLLOWING INFORMATION IN ACCORDANCE WITH MIL-STD-130: 
(A) THE HUGHES-FULLERTON PART [DENT NUMBER 
(B) MANUFACTURER'S NAME OR SYMBOL AND PART NUMBER © 
(Cc PACDATE CODE 
(D) TERMINAL IDENTIFICATION 
(E) CERCUIT DIAGRAM 


TABLE T - RELAY REQUIREMENTS 


HUGHES CONTACT | CONTACT RATING | CONTACT BOUNCE | 
PART IDENT | ARRANGEMENT | AT 28 VOC OR 115 VAC | MAX IMUM 
NUMBER | RESISTIVE | INDUCTIVE | | 


Thera teee ee DPDT 1 S AMPS 2 AMPS | 2 MILLISECONDS | 


SIZE [CODE IDENT. NO.| ik ieee 
5960 '| 7I9710 
is | 


ISCALE NONE 


T]. MARKING. EACH RELAY SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
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RELEASE AND REVISION RECORD 
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» SUGGESTED SOURCE(S) OF SUPPLY: 


PARKO ELECTRONICS 
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PARKO ELECTRONICS 


101280 


INC., SANTA ANA, CALIF. FSCM 13979 


Size [CODE IDENT. NO. 


TAL 05869 
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